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CLAIMS 

In a process for the polymerization of 
olefins, a method for controlling the melting point 
of a po\yolefin, said method comprising: 

(a) \ controlling the number of inversions in the 
chain of the xylene insoluble fraction of the 
polyolefin during the polymerization of olefin 
raonome r ; 

(b) contacting an organoaluminum compound with 
a metallocene catalyst described by the formula: 

wherein (C 5 R« m ) is Acyjslopentadienyl or substituted 
cyclopentadienyl; R* M hydrogen or hydrocarbyl 
radical having frd^yA ro. 20 carbon atoms, each R' may 
be the same or dif ferentY^l" is an alkylene radical 
having 1-4 carbon atoms , a strtctm- hydrocarbyl 
compound, a germanium hydrocarbyl compound, an alkyl 
phosphine, or an alkyl amine\, and R" acts to bridge 



the two (C 5 R' m ) rings; Q is a\hydr ocarbon radical 

such as an aryl, alkyl, alkenyl, alkylaryl or 

a. -yl alkyl radical having 1-20 carbon atoms or is a 



halogen; Me is a group 4b, 5b orVb metal as 
designated in the Periodic Table of Elements; 
0 <_ m <^ 4 ; and 0 <_ P <_ 3 ; and \ 

(c) contacting an olefin monomeV with said 
catalyst and said aluminum compound either 
simultaneously with or after step (b). \ 



2. A polyolefin produced by the process 
comprising : 

.) controlling the number of inversions in the 
chain bf the xylene insoluble fraction of the. 
polyolerin during the polymerization of olefin 
monomer ;> 

(b) \ contacting an organoaluminum compound with 
a metalloc^ne catalyst described by the formula: 

R"(C 5 R' m ) 2 Me Q p 



wherein (CcR' 
d m 

eye 1 ope nt ad i enyj 
radical having 
be the same o] 
having 1-4 caj 
compound f a g^ 



lopentadienyl or substituted 
R 1 i!s hydrogen or hydrocarbyl 
>m / to 2 0 carbon atoms f each R' may 
■ent; R n is an alkylene radical 
>ms, a silicon hydrocarbyl 
hydrocarbyl compound, an alkyl 
phosphine, or an alky}\amine , and R n acts to bridge 
the two (CgR'jjj) rings ;^4s _a hy drocarbon radical 
such as an aryl, alkyl f klkenyl, alkylaryl'or 
arylalkyl radical having 1V20 carbon atoms or is a 
halogen; Me is a group 4b, 5b or 6b metal as 
designated in the Periodic Taiple of Elements; 
0 <_ m ^ 4; and 0 <_ p <_ 3 ; and 

(c) contacting an olefin nfconomer with said 
catalyst and said aluminum compound either 
simultaneously with or after step (\)d) 



A process for the polymerization of olefins 
comprising: 

(aS contacting an organoaluminum compound with 
a metall\cene catalyst described by the formula: 



R«(C 5 R' m ) 2 Me Q p 

wherein (C 5 R , \ Q ) is a cyclopentadienyl or substituted 
cyclopentadienyl; R 1 is hydrogen or hydrocarbyl 
radical having from 1 to 20 carbon atoms , each R' may 
be the same or different; R n is an alkylene radical 
having 1-4 carbon ^atom^<^a silicon hydrocarbyl 
compound , a gemanitM' hydrocarbyl compound, an alkyl 
phosphine, or an alkyl/ afmine , and R" acts to bridge 
the two (C 5 R , m ) ri/gsjj^Q is a hydrocarbon radical 
such as an aryl, i&pfl ^lkenyl^^ 
arylalkyl radical having 1^20 carbon atoms or is a 
halogen; Me is a group 4b,\5b or 6b metal as 
designated in the Periodic Ta^le of Elements; 
0 £ m <_ 4 ; and 0 <^ p £ 3 ; 

(b) contacting an olefin monomer with the 
metallocene catalyst and the organoaluminum compound 
either simultaneously with or afterMa); and 

(c) withdrawing a polymer prodixct, 
wherein the process provides contr\ol of the 

melting point of the polymer product by controlling 
the number of inversions in the xylene insoluble 
fraction of the polymer during polymerization , and 
the melting point of the polymers may be varied by 
varying the R 1 or R" groups on the metallocene 
catalyst. 
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. The process of Claim 3 wherein the 
m<2tall\>cene catalyst is a zirconocene. 

5. \The process of Claim 3 wherein the 
metallocdJie catalyst is a titanocene. 

6. Trte process of Claim 3 wherein the R" bridge 
ot the metaV oc e ne catalyst is an alkyl silicon 
compound. 



7. The ptfpees 
organoaluminupy c\>mp» 



/of Claim 3 wherein the 
^und is an alumoxane. 



8. The 
monomer is 



of Claim 3 wherein the olefin 



propylene\ 



9. The process ofv Claim 3 wherein the number of 
inversions in the xyleneXinsoluble fraction are 
controlled by the R" group^in the metallocene 
catalyst. 



10. The process of Claim wherein the number of 
inversions in the xylene insoluble fraction are 
controlled by the R 1 groups attached to the 
cyclopentadienyl rings . 
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,11. A method for controlling the melting point 
of ah olefinic polymer produced in the presence of a 
chiral, stereorigid metallocene catalyst having an 
interabnular bridge, comprising varying the structure 
of said\bridge. 

12. tfhe method of Claim 11 wherein the 
metalloceneX catalyst is described by the formula: 



K-(C 5 R« n ) 2 Me C! p 



wherein (C 5 R' m ) 
c y c lo pe nt ad i e ny 1 
radical having yromN 
be the same or 
having 1-4 carbon 
compound, a gei 



fclopentadienyl or substituted 

hydrogen or hydrocarbyl 
to 20 carbon atoms, each R 1 may 
int; R" is an aikylene radical 
[onfcs, a silicon hydrocarbyl 

hydrocarbyl compound, an alkyl . 



phosphine, or an alkVl amine, and R" is a bridge 



is a hydrocarbon 



between the two (C 5 R' mi 
radical such as an aryl, alkyl, alkenyl, alkylaryl or 
arylalkyl radical having l-20\^carbon atoms or is a 
halogen; Me is a group 4b, 5b o^r 6b metal designated 
in the Periodic Table of Elements.; 
0 <_ m ± 4 ; and 0 £p£ 3. 




13. The method of Claim 12 wherein the R n bridge 
is varied to include a silicon atom in\the bridge. 



14. The method of Claim 12 wherein t^e R" bridge 
is varied to include an alkyl silicone compound. 



15. The method of Claim 12 wherein the R\ bridge 
is changed to include an aikylene compound. 
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16. ^The method of Claim 12 wherein the- 
metal locene satalyst is selected from the group 
consisting of tS£anocer>^" zirconocene , and hafnocene 




aim 12 wherein the olefin 



17. The met ho 
monomer is propyle 



18. The method of ClalttKt gv further c omprising 
changing the R' group attached t^ 

cyclopentadienyl rings in the metalrspene catalyst. 



19\ A method for controlling the molecular 
weight o>f^ an olefinic polymer produced in the 
presence of a chiral, stereorigid metallocene 
catalyst haVing interannular bridges comprising 
varying the Structure of said bridge. 

20. The method of Claim 19 wherein said 
metallocene catalyst is described by: 




wherein (C 5 R' ra ) is a cy^lope/tadienyl or substituted 
cyclopentadienyl; R' is\ydArogen or hydrocarbyl 
radical having from lAtp/M carbon atoms, each R' may 
be the same or different; R\is an alkylene radical 
having 1-4 carbon atoms, a s^conhydrocarbyl 
compound, a germanium hydrocarbyl comp° und ' ah alkyl 
phosphine, or an alkyl amine, arid R" is a bridge 
between the two (CsR'u,) rings; Q \s a hydrocarbon 
radical such as an aryl, alkyl, alRenyl, alkylaryl or 
arylalkyl radical having 1-20 carbonXatoms or is a 
halogen; Me is a group 4b, 5b or 6b me>tal designated 
in the Periodic" Table of Elements; 
0 <_ m <_ 4 ; and 0 <_ p <_ 3 . 



21. The method of Claim 19 wherein the 
metallocene catalyst is selected from the gro\ip 
consisting of titanocene, zirconocene, and hafnocene 



22. The method of Claim 19 wherein the bridgte i 
changed to include a silicon atom in the bridge. \ 
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23. \^he method of Claim 19 wherein the bridge i 
changed toNinclude an alkyl silicon compound. 



24. .The method of Claim 20 wherein the (C 5 R , m ) 
is an indene. 



25. The method/of^dlaim 20 wherein the R M bridg 
is changed to include an\\lkylene compound. 



26. The method of Claim 
changing the R* group. 



further comprising 



17. A method for varying the melting point of a 
polyolefxn in the polymerization of an olefin 
monomer/ said method comprising: 

(a\) utilizing an organoaluminum compound/ a 
metallocene catalyst and an olefin monomer in a 
polymerization reaction, said metallocene catalyst 
being ster\origid, chiral and described by the 
formula: 

R"(C 5 R' m ) 2 M* Q p 
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wherein (C 5 R' m ) iV/a cyclopentadienyl or substituted 
cyclopentadienyl / J& 1 i& hydrogen or hydrocarbyl 
radical having t rom \lyto 20 carbon atoms, each R r may 
be the same or/ different ; R" is an alkylene radical 
having 1-4 carborr^atoms , a silicon hydrocarbyl 
compound, a germanium Vlydrocarbyl compound, an alkyl 
phosphine, or an alkyl amine , and R" is a bridge 
between the two (C 5 R f m ) r&qq s ? Q is a hydrocarbon 
radical such as an aryl, a\kyl>-alkenyl , alkylaryl or 
arylalkyl radical having 1 -\0 carbon atoms or is a 
halogen; Me is a group 4b, 5D^or 6b metal designated 
in the Periodic Table of Elements; 
0 <_m <_ 4 ; and 0 <_ p <_ 3 ; and 

(b) changing the R 1 group o\ the 
cyclopentadienyl rings . 

28. The method of Claim 27 where&Q R 1 is changed 
to include hydrogen. 



29. The method of Claim 27 wherein tW 
metallocene catalyst is zirconocene. 



32. A method for varying the molecular weights 
of a pblyolefin in the polymerization of an olefin 
monomer\ said method comprising: 

(a)\ utilizing a metallocene catalyst, an 
organoaluminum compound and an olefin monomer , said 
catalyst b^ing of the formula: 

wherein (C 5 R f m ) Ys a cyclopentadienyl or substituted 
cyclopentadienyl ;\R' is hydrogen or hydrocarbyl 
radical having fronk 1 /£o\20 carbon atoms, each R* may 
be the same or dif f erent^\R n is an alkylene radical 
having 1-4 carbon atom/ / a silicon hydrocarbyl 
compound, a germanium Kyprocarbyl compound, an alkyl 
phosphine, or an alkyl aAuLne, and R" is a bridge 
between the two (CgR^) nmgs; Q is a hydrocarbon 
radical such as an aryl, arkyl, alkenyl, aLkylaryl or 
arylalkyl radical having 1 -2 0/c5rbon--atoms or is a 
halogen; Me is a group 4b, 5b \>r 6b metal designated 
in the Periodic Table of Elements; 
0£ m £ 4 ; and 0 p _< 3 ; and \ 

cyclopentadienyl rings. \ 

33. The method of Claim 32 whereifo the R 1 is 
changed to include hydrogen, \ 

34. The method of Claim 32 wherein thk 
metallocene catalyst is selected from the group 
consisting of titanocene, zirconocene, and ha^fnocene. 
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